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(54) Abstract Title 

A security article 09 a document or game ticket induding a liquid crystal or thermochromic ink 

(57) A security article^ such as a document bears information partly in a permanently visible form and partly 
in a liquid crystal ink which only becomes visible on subjecting the article to predetermined conditions. Both 
parts of the information are required to obtain its meaning. Alternatively, e.g. In a game ticket, both invalid and 
valid infoimation are printed, and under predetemiined conditions the invalid information disappears to leave 
the valid result. The conditions may heating; or exposure to UV radiation or moisture. The change may not be 
reversible. The article may be a container for food or drink, an adhesive label (eg for a video tape, event ticket 
or drug packet) or an envelope. The article may be a two-part substrate comprising the printed surface 3 of a 
container and a clear sheet 4 with a thermochromic ink which reveals the message when cooled. 
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This invention relates to security articles, in particular 
security documents^ for exaaople tickets, game cards and 
product labels, but also to other articles having a security 
5 aspect • 

Liquid crystal "inks" such as microencapsulated liquid 
crystal coiopositions are known which can change their 
appearance when subjected to certain conditions such as 
heating, cooling or illumination with ultraviolet light. 
10 For example, thermochromic ink which when printed is 
colourless and invisible can acquire colour and become 
visible at a predetermined temperature or over a range of 
tempera t\xres or vice versa. Thenoochromic inks other than 
of the liquid crystal type are also known. 

15 From a first aspect, the present invention provides a 
security article, such as a document, bearing information 
partly in permanently visible form (e.g. a permanently 
visible ink) and partly in a liquid crystal or thermochromic 
ink such that prior to subjecting the document to 

20 predetermined conditions the liquid crystal or thermochromic 
ink is invisible (i.e. clear or transparent) and the 
information is uxxreadable and on subjecting the doc\ment to 
predetermined conditions the liquid crystal or thermochromic 
ink becomes visible and the information becomes clear. 

25 Depending on the application, the change in appearance of 
the liquid crystal or thermochromic ink may or may not be 
reversible on changes in, or removal of, the predetermined 
conditions. 

The document or article may have additional pesmanent 
30 markings for camouflaging the permanently visible unreadable 
part of the information. 
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From a second aspect 
security article, 
partly in permanent 
crystal or 
the document to 
ink is visible 
permanently visible 
and on siibjecting 
conditions the liquid 
invisible so as to 
The valid and invaljid 
overlap each other. 



The predetermined 
document, cooling 
predetermined 
The article or 
different liquid 
visibility under di 



the present invention provides a 
as a document, beairing information 
visible form and partly in a liquid 
ink such that prior to subjecting 
conditions, the liquid crystal 
provides invalid information, the 
Information providing valid information 
the document to the predetermined 
crystal or thermochromic ink becomes 
only the valid information visible, 
information may at least partially 



loave 



vavel^gth 
do cu] dent 



crystal 



The document or 
20 a first substrate 
and intended to be 
part, the informati 



conditions may comprise heating the 
it or exposing it to light of a 
range such as ultraviolet light, 
may be printed with a plurality of 
or thermochromic inks each changing 
ferent predetermined conditions. 



as tide 



p urt 



may cosa>ri8e a two part substrate, 
being at least partially transparent 
aligned over or under a second substrate 
on being divided between the two parts. 



An opaque covering 
information-bearing 
security measure. 



The article may 
which may be 
promotional nature 



layer may be attached over at least one 
part of the article as an additional 



comprise a container for food or drink, 
and the information may have a 



tran£ parent 



From a third aspect, the present invention provides a 
30 security document < comprising an adhesive label printed with 
a liquid crystal oc thermochromic ink, the ink changing in 
visibility under predetermined conditions. 
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The label nay be used for verifying tbe authenticity of an 
article such as a video tape, event ticket, package of drugs 
or the like. The ink is preferably invisible under normal 
conditions and becomes visible under the predetexmined 
conditions, such as an elevated temperature, in order to 
reveal information identifying the article as acceptable. 
In order to make copying difficult, different labels can be 
manufactured having different characteristics, such as the 
nature of the predetermined conditions (e.g. the 
ten^erature(s) at which the ink becomes visible), the colour 
of the ink when visible and the shape and intricacy of the 
information revealed. 

Alternatively, the label may be intended to be applied to 
a product, e.g. a food product or the packaging of a food 
15 product, as a warning device, the ink changing in visibility 
at a predetermined tenperature above which storage of the 
product is unsafe. A warning message or symbol would thus 
be revealed to alert retailers or customers that l3q>erfect 
storage or transit conditions have occurred. 

20 The labels are preferably produced by gravure, letterpress 
or flexographic printing, which methods are particularly 
suitable for low cost, high volume products such as meat, 
dairy produce, milk, chocolate and the like. Eowever, other 
methods, such as screen printing or litho can also be used. 

25 The invention will now be described in more detail and by 
way of exasqple only with reference to the accoa^anying 
drawings, in which 

Figures la and lb show a substrate according to a first 
embodiment of the invention; 

30 Figures 2a and 2b show a substrate according to a second 
embodiment of the invention; 
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Figures 3 a to 3 c 
embodiment of the indention; 



^how a substrate according to a third 
and 



Figures 4 and 5 
£ifth easbodiments. 



Figure 1 a shows a 
which is typically a 
baser provided with a 
printing ink/ which 
information. This 
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stiow substrates according to fourth and 
respectively. 



label or voucher cos^>rising a substrate 
paper, board or thin plastic carrier or 
permanent display, e.g. a conventional 
coa^rises a part only of the final 
part information is not in itself 
meaningful or representative of any alphanumeric or other 
symbol or pictorial representation but contains only 
randomly selected pa:rts of one or more such syaibols, printed 
as small dots or oth^r small shapes or marks. In addition, 
around these inconpl^^te parts are printed many similar small 
shapes for the purposes of 'camouflaging' the originally 
visible parts of the final Information. 



A microencapsulatejd 
is initially, and 
colourless and invjlsible 
substrate the remaining 
and, in this exampl^ 
thereof . 



The effect of 
change the state of 
clearing point the 
The temperature 
predetermined so 



thit 

below 15 for exaxqple 



Although the 
the whole of the 
visible, its 
visibly creates thc! 
lb. 



thermochromic liquid crystal ink which 
in its normal operating condition, 
is used to print on to the 
anall parts of the final information 
further small marks not forming part 



red icing 



the temperature of the item is to 
the thermochromic ink so that below its 
:.nk becomes visible by acquiring colour, 
which this change occurs can be 
the thermochromic ink becomes visible 



at 



then oochrcoBiic 



ink does not in itself comprise 
Symbol or information to be read, once 
with the permanent ink markings 
entire information, as shown in Figure 



juxtaj osition 
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Figure 2a shows a stabstrate in the form of a ticket or 
card showing a number of possible result symbols VIZ. "WIN 
£1", "WIN £10"^ "LOSE" and "WIN £1000". Unknown to the 
recipient of the ticket, only one of the results is valid 
5 and is printed in permanent ink, the remaining results being 
invalid and printed in one or more thermochromlc inks so as 
to confuse the eye by camouflaging the permanent ink result 
symbol. 

On being warmed, for example by rubbing or by the touch of 
10 a hand or hot item the temperature of the substrate is 
elevated above the clearing points of the thermochromlc 
inks, which become colourless. After warming, only the 
valid result printed in permanent ink is left. In this 
example. Figure 2B shows the card after warming indicating 
15 the valid results "WIN £1". 

In both of the embodiments of the Invention described 
above, different thermochromlc inks, for exaa^le displaying 
different colours, can be used for different display areas. 
The thermochromlc inks could also have different clearing 
20 temperatures, which in the first embodiment causes the 
necessary information to appear In stages and In the second 
embodiment cause the Invalid results to disappear one by 
one. The change in visibility of the thermochromlc ink 
can be permanent or t^porary. 

25 Figures 3a to 3 c show a third enabodiment of the Invention 
which comprises a two-part substrate. A first part 1 of the 
stibstrate is a printed surface of a container 2, e.g. a wall 
of the container or a label applied thereto. The first 
substrate part 1 is printed with permanent Ink 3 fozmlng 

30 part of a message, for example in the same manner as is 
shown in Figure la. 

A second substrate part 4 shown In Figure 3b is provided 
as a separate sheet of clear pvc, or the like bearing the 
remainder of the message but printed in a thermochromlc ink 
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which is initiallkr colourless at noxinal operating 
ten^eratures . As shswn in Figure 3c, the second substrate 

over the first part 1 and when the 
combined substrate is cooled, for exas^le by placing the 
container in a refzigerator or by adding ice or a cold 
drink, the thermochromic ink acquires colour and visibility 
and the entire messaje or sysobol is revealed » Without both 

is incoxDplete. 



halves, the message 

If an alternative 
10 visible at room 
temperature, the 
container could be 
shown in Figures 2a 
drink or hot food ir 



thennochromic ink is used which is 
temperature but clears at higher 
m4ssage, symbol or information on the 
revealed in a manner similar to that 
and 2b, for exanqple by placing a hot 
the container. 



wrap; ?ers 



Al t ema t i vely , 
be comprised in 
substrate parts cou! 
part bearing the 
permanent ink. The 
than over, the first 



Figures 4 and 5 
additional security 
similar to those 
half and secured at 
with the visible 
thermochromic ink 



either 



or both parts of the substrate could 
or other packaging components . The 
d of cotirse be Interchanged, the first 
thi^rmochromic ink and the second part the 
second part can be placed under, rather 
part if the first part is transparent. 



Sh3W 



further alternative substrates having 
measures. Figure 4 shows a substrate 
sl^own in Figures la and 2a but folded in 
the edges in the manner of an envelope 
part of the information and the 
pirinted inside. 



Figure 5 shows 
laminated or adhere^ 
the covering layer 
30 to reveal the 

provided until the 
covering layer are 
of removal by 



substrate having a covering layer 5 
to the printed surface. A portion 6 of 
: .s perforated so that it can be torn away 
suijstrate. Thus additional security is 
time of use. The perforations in the 
not essential if this layer is capable 
or a similar method. 
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It will be appreciated that the invention is applicable to 
many different kinds of documents such as promotional 
vouchers and coupons, lottery tickets and product labels. 
Furthermore different types of liquid crystal, hydrochromic 
5 or thexmochromic inks may be employed which change their 
visxxal appearance when subjected to changed conditions, e.g. 
temperature changes, or when subjected to electromagnetic 
radiation of a specific wavelength, e.g. ultra-violet 
radiation, or e39osed to moisture. 
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:icle, such as a document, bearing 
pezmanently visible form and partly in 
thermociiromic ink such that prior to 
subjecting the docuihent to predetermined conditions the 
liquid crystal or thermochromic ink is invisible and the 
information is imreacable and on stibjecting the document to 
predetermined conditions the liquid crystal or thermochromic 
ink becomes visible imd the information becomes clear. 



art: cle 



2. A security 
change in appearance 
ink may or may not 
of, the predetermined 



3 . A security art 
additional permanent 
permanently visible 



cle according to claim 1 or 2, having 
markings for camouflaging the 
onreadable part of the information. 



4, A security 
information partly 
a liquid crystal oz 
subjecting the 
liquid crystal ink 
information/ the 
valid information 
predetermined 
ink becomes 
information visible 



sn 



document 



« nd 



condit ions 



invisibl 



according to claim 1, wherein the 
of the liquid crystal or thermochromic 
reversible on changes in, or removal 
conditions • 



article. 



such as a document, bearing 
permanent visible form and partly in 
thermochromic ink such that prior to 
to predetermined conditions, the 
is visible and provides invalid 
pe^nnanently visible information providing 
on subjecting the document to the 
the liquid crystal or thermochromic 
e so as to leave only the valid 



A security article according to claim 4, wherein the 



valid and invalid 
each other. 



Information at least partially overlap 



30 



6. A seciurity article according to any preceding claim, 
comprising a two i art substrate, a first substrate part 
being at least par tially transparent and intended to be 
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aligned over or under a second substrate part, the 
Infomation being divided between the two parts. 

7. A security article according to any preceding claim, 
wherein an opaque covering layer is attacbed over at least 

5 one infoxmation-bearing part of the article as an additional 
security measure. 

8. A security article according to any preceding claim, 
comprising a container for food or drink. 

9. A security article according to claim 8, wherein the 
10 container is transparent* 

10. A security document comprising an adhesive label 
printed with a liquid crystal or thexmochromic ink, the ink 
changing in visibility under predetermined conditions. 

11. A security document according to claim 10, wherein the 
15 ink is invisible under normal conditions and becomes visible 

under the predetermined conditions, in order to reveal 
infoxmation identifying an article as acceptable. 

12. A security document according to claim 10 or 11, 
wherein the label is produced by gravure, letterpress or 

20 flexographic printing. 

13. A security docxunent according to claim 10, 11 or 12, 
wherein the label is intended to be applied to a product as 
a warning device, the ink changing in visibility at a 
predetermined temperature above which storage of the product 

25 is tmsafe. 

14 . A security article or document according to any one of 
claims 1 to 12, wherein the predetermined conditions 
coaiprise heating or cooling. 
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or docuxaent according to any one of 
^herein the predetermined conditions 
light of a predetermined wavelength 



16. A security alrticle or document according to any 
preceding claim, p:rinted with a plurality of different 

ozf thermochromic inks each changing 



visibility under diiiferent predetermined conditions, 



17. A security ixticle or document, substantially as 
described herein with respect to any one of Figures 1 to 5 
of the acconpanying drawings. 
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